tionally, acid-fast staining also stains Nocardia and Corynebacteria and can therefore induce false-positive reactions. 9 Although in this study we did not test the specificity of immunohistochemistry against Nocardia-and Corynebacteriainfected tissues, a positive reaction is less likely because the technique relies on the recognition of antigenic epitopes and not on the biochemical properties of the bacterial cell wall. Like acid-fast staining, immunohistochemistry does not allow differentiation among mycobacterial species.
Because immunohistochemistry is more sensitive and more specific than acid-fast staining, this technique could represent an additional rapid diagnostic procedure. The antibody used in this study is commercially available and therefore could be used by diagnostic laboratories. Alternatively, immunohistochemistry could be used as a research tool to study the pathogenesis of paratuberculosis. mens to veterinary diagnostic laboratories where these specimens are sometimes evaluated for the presence of C. perfringens endospores and CPE. One concern is the variability in storage and shipping temperatures of these fecal samples. Some fecal specimens are kept at room temperature, and others are refrigerated prior to transport on ice. There are other scenarios as well. Although CPE is a heat-labile protein that is generally thought to be inactivated in 5-10 minutes at 60 C, 4, 8 the effects of short-term storage and temperature variation on endospore germination and CPE production have not been thoroughly investigated and documented. Prolonged exposure to ambient temperatures could result in an increased number of fecal endospores, with a corresponding increase in enterotoxin. There is a clear need to define the effects of environmental influences on the presence of fecal endospores and CPE so that recommendations for optimal handling of fecal specimens submitted for laboratory testing can be made. Standardized submission procedures should result in improved identification of dogs with C. perfringens-associated diarrhea.
The objectives of the present study were to determine the effects of storage and temperature on C. perfringens endospore counts and CPE in fecal specimens stored for 24 hours at 25 C and 4 C from dogs with and without diarrhea. Fresh fecal specimens from 144 dogs, representing 41 dogs with diarrhea and 103 dogs without diarrhea, were prospectively evaluated for the presence of CPE and endospores. Dogs with diarrhea were diagnosed with a variety of gastrointestinal and extraintestinal disorders, including inflammatory bowel disease, exocrine pancreatic insufficiency, coccidiosis, giardiasis, dietary indiscretion, chronic renal failure, portosystemic shunt, and central nervous system disease. Dogs without diarrhea were clinically normal dogs presenting for outpatient examinations or were randomly selected from the hospitalized patient population. Diagnoses for the latter group of dogs included neoplastic disease (splenic hemangiosarcoma, lymphoma, hemangiopericytoma), trauma, neurologic disease, cardiac disease, urolithiasis, and endocrine disorders. Samples were submitted to the Microbiology Laboratory at the Veterinary Medical Teaching Hospital, University of California-Davis, between September 1996 and February 1997. All fecal specimens were collected within 30 minutes of defecation and were processed within 1 hour of collection. Specimens were divided into 3 aliquots, with the first aliquot processed immediately and the second and third aliquots stored for 24 hours at 25 C and 4 C, respectively.
Smears for endospore counts were prepared from fresh feces at the time of submission (T0), and after 24 hours incubation at room temperature (T24[25]) and 4 C (T24 [4] ). The smears were prepared using a sterile cotton-tipped applicator to spread a thin layer of feces over the slide. The preparations were heat fixed, Gram stained, and examined for the presence of endospores. Endospores were counted if they appeared within a gram-positive rod. Ten random oilimmersion fields containing a monolayer of cells were examined and counted, and an average number of endospores was calculated from the 10 field readings.
Two grams of feces was mixed with 2 ml of phosphatebuffered saline solution (pH 7.3) and centrifuged at 13,000 ϫ g for 10 minutes at room temperature. The supernatant was filtered through a 0.45-m-membrane filter and then tested for C. perfringens enterotoxin using the reverse passive latex agglutination (RPLA) assay. a Positive and negative controls were included on each plate. This procedure was also conducted on the fecal specimens stored at T24[25] and T24 [4] .
A Friedman 2-way analysis of variance was used to compare spore counts and RPLA reaction values among the 3 samples for each dog. A chi-square test of homogeneity was used to evaluate the distribution of endospore and RPLA positivity or negativity among the 3 experimental groups (T0, T24[25], and T24 [4] ). Differences in endospore and RPLA quantitative and qualitative measurements between dogs with and without diarrhea were evaluated using the Mann-Whitney U-test. A P value of Ͻ0.05 was considered significant. Findings are reported as medians (ranges).
Specimens from the 144 dogs were evaluated under 3 conditions (T0, T24[25], and T24 [4] ), for a total of 432 samples. Samples from 57 dogs (39.6%) had discordant endospore presence under the 3 conditions (positive result in 1 or more specimens from the same dog and negative result in the remaining specimen[s]), and the differences between at least 2 of the 3 groups were significant (P ϭ 0.042). Forty-four of the 57 dogs (77.2%) were from the nondiarrheic group, whereas 13 of the dogs (22.8%) were from the diarrheic group. Median endospore counts for the 44 dogs with discordant endospore counts at T0, T24[25], and T24 [4] were 0.1 (0-1.7), 0 (0-0.9), and 0 (0-1), respectively. Median endospore counts for the 13 diarrheic dogs with discordant endospore counts at T0, T24[25], and T24 [4] were 0 (0-1.3), 0.1 (0-0.2), and 0 (0-0.4), respectively. Despite these discordant findings, the maximum number of endospores observed at each of the 3 conditions in these discordant samples remained Յ1.7 endospores per oil-immersion field.
In the nondiarrheic dogs, there was a significant difference (P Ͻ 0.05) in the endospore counts observed at T0 versus T24[25]. The median endospore count at T0 was 0.1 per oilimmersion field (0-40), whereas smears from specimens stored at T24[25] and T24 [4] contained 0.1 (0-43) and 0.1 (0-27) endospores per oil immersion field, respectively. There were no significant differences between the T0 and T24 [4] counts and between the T24[25] and T24 [4] counts in the nondiarrheic dogs ( Fig. 1 ). In addition, no significant difference in endospore positivity versus negativity was observed among the 3 conditions.
In the diarrheic dogs, there were no significant differences observed in endospore counts among the 3 conditions tested (P ϭ 0.24). The median endospore count at T0 was 0 (0-156) per oil-immersion field, whereas smears from specimens stored at T24[25] and T24 [4] contained 0 (0-76) and 0 (0-104) endospores per oil-immersion field, respectively. No significant difference in endospore positivity versus negativity was observed among the 3 conditions.
Significant differences in spore positivity versus negativity for diarrheic and nondiarrheic dogs was observed at T0 (P ϭ 0.0070) ( Fig. 1 ). There was further suggestion that differences between diarrheic and nondiarrheic dogs at T0 extended to spore counts as well (P ϭ 0.085); however, RPLA reaction values in these 2 groups were not signifi- cantly different at T0. At all other times and temperatures, no significant differences were found between the diarrheic dogs and the nondiarrheic dogs both for endospore counts and RPLA reaction values (quantitative and qualitative).
Enterotoxin was detected in 122/432 fecal specimens (28.2%), and no significant differences between the distribution of RPLA reaction values among the 3 groups were observed (P ϭ 0.83) (Fig. 2 ). In the nondiarrheic dogs, enterotoxin was detected in 26/103 dogs (25.2%) at T0, 30/ 103 dogs (29.1%) at T24[25], and 26/103 dogs (25.2%) at T24 [4] , and no significant differences in the presence or absence of enterotoxin was observed (P ϭ 0.86) ( Table 1) . Fifteen of the 103 dogs (14.6%) had discordant RPLA results, which were characterized by negative or positive RPLA results at different times or temperatures. Of these 15 dogs, 5 had discordant results manifested by Ն2-well (2-fold dilution) differences in samples evaluated under each of the 3 conditions. Despite these findings, there were no significant differences observed in the distribution of RPLA reaction values among the 3 conditions tested (P ϭ 0.89) ( Table  1 ).
In the diarrheic dogs, enterotoxin was detected in 11/41 dogs (26.8%) at T0, 15/41 dogs (36.6%) at T24[25], and 14/ 41 dogs (34.1%) at T24 [4] , and no significant differences in the presence or absence of enterotoxin was observed (P ϭ 0.80) ( Table 1 ). Six of the 41 dogs (14.6%) had discordant RPLA results, and 4 of these 6 dogs had discordant results manifested by Ն2-well (2-fold dilution) differences in samples evaluated under each of the 3 conditions. Despite these findings, there were no significant difference in the RPLA reaction values among the 3 conditions tested (P ϭ 0.80) ( Table 1) .
Although significant differences (P Ͻ 0.05) in fecal endospore counts were observed in fecal specimens obtained from nondiarrheic dogs evaluated immediately upon arrival in the laboratory versus specimens stored for 24 hours at room temperature, the differences resulted from several high counts in smears from specimens evaluated immediately upon arrival (Fig. 1 ). Only 65/309 fecal specimens (21%) obtained from dogs in the nondiarrheic group contained Ն1 endospore per oil-immersion field. In addition, when the 103 original fecal specimens obtained from the nondiarrheic dogs were saved for 24 hours at room temperature, endospore counts were unchanged in 32 specimens (31%), increased in 23 specimens (22%), and decreased in 48 specimens (47%). Reexamination of the 103 fecal specimens obtained from the nondiarrheic group after storage for 24 hours at 4 C showed changes similar to those observed in the room temperature group, with endospore counts unchanged in 31 specimens (30%), increased in 25 specimens (24%), and decreased in 47 specimens (46%) compared with the fresh specimen group.
The decreased numbers of endospores observed at 24 hours is unlikely to be due to loss of viability in vitro; spore counts appear stable for weeks or months at Ϫ20 C, 4 C, and room temperature. 16 In the diarrheic group of dogs, only 23/123 fecal specimens (18.7%) contained Ն1 endospore per oil-immersion field. Differences in endospore counts observed between the 2 groups of dogs are more likely due to slight variations in the thickness of the fecal smear preparations from which the endospore counts were made. Fecal smears created from dogs with diarrhea were more likely to be thinner than those created from dogs with normal stools. In addition, the higher water content of feces obtained from dogs with diarrhea could have resulted in a dilution effect of the endospores.
Despite these observations, differences in endospore counts obtained from fecal specimens stored for 24 hours at room temperature and 4 C are unlikely to be of clinical significance. Only 19/432 specimens (4.4%) evaluated had differences of Ն3 endospores per oil-immersion field. Caution should be exercised in extrapolating the presence of increased number of endospores with the presence of enterotoxin. The investigators in an earlier study 7 found a poor correlation between endospore counts and enterotoxin detection via RPLA. These earlier findings parallel those of others who demonstrated a poor correlation between endospore counts and enterotoxin concentration in human patients with acute diarrhea, particularly in patients under 60 years of age. 2, 11 Despite the lack of significant differences in enterotoxin reaction values for dogs with and without diarrhea when evaluated under the 3 conditions, the findings of discordant RPLA results in 14.6% of the specimens obtained from each group of dogs is of concern. The relatively high prevalence of the discordant results may be due in part to the inclusion of specimens with a 1-well difference in the RPLA. 11 Despite the manufacturer's claims, a 2-well difference is generally considered to be necessary to keep false-positive results to an acceptably low level, but positive samples with high levels of nonspecific interference or with low enterotoxin levels may be missed. The prevalence of discordant results dropped to 4.9% in the nondiarrheic group and to 9.8% in the diarrheic group when samples with 1-well differences were excluded. These findings are analogous to those reported by others whose results in 370 human patients with acute diarrhea reflected a false-positive rate of approximately 30% when the single-well difference was utilized for the RPLA assay. 11 Endospore counts determined in fecal specimens stored for 24 hours at room temperature from dogs without diarrhea decreased significantly compared with findings in fresh feces evaluated at the time of submission. In contrast, no significant differences were observed in endospore counts in feces obtained from dogs with diarrhea when tested under the 3 time/temperature conditions. The changes in endospore counts observed in the nondiarrheic group are unlikely to be of clinical significance for 4 reasons: 1) a small number of high counts at T0 skewed the results, as indicated by the finding that approximately 80% of all fecal specimens in the nondiarrheic group contained Ͻ1 endospore per oil-immersion field; 2) the median endospore count in the nondiarrheic group was unchanged when tested under each of the 3 conditions; 3) no significant difference in endospore positivity versus negativity was observed among the samples under the 3 conditions tested in the nondiarrheic group; and 4) endospore counts were correlated poorly with enterotoxin concentrations detected by RPLA assay.
The inherent variability of the RPLA enterotoxin assay has prompted the use of an enzyme immunoassay and polymerase chain reaction (PCR) assays for detection of toxigenic C. perfringens. 3, 9, 10, 15 PCR does not require maintenance of cell cultures for toxin assays, and isolates that have the CPE gene but do not sporulate in vitro can be readily detected, which will decrease the rate of false-negative results. 5 obtained from flamingoes and wild mallards. 13 However, no isolation of APMV-3 was made from poultry in Israel. The only domestic poultry knew to be affected by APMV-3 are turkeys, and no psittacine paramyxovirus variants have been isolated from chickens. Here, we describe the first isolation of APMV-3b antigenically related to psittacine strains of APMV-3 from domestic turkeys and chickens.
Samples were taken from birds with clinical signs of sneezing, rales, sinusitis, and difficult breathing. Postmortem changes in the birds from these farms included pericarditis, perihepatitis, and in several flocks air sacculitis and pneumonia. Escherichia coli and Chlamidia psittaci were frequently isolated. The morbidity in these flocks was about 30%, and the mortality ranged from 3% to 5% in the different flocks. Tracheal and cloacal swabs and brain homogenates of affected birds were treated with antibiotics and inoculated into the allantoic cavity of 10-day-old embryonated chicken eggs. Hemagglutination (HA)-positive allantoic fluids were reacted in a hemagglutination inhibition (HI) test using a panel of polyclonal chicken antibodies prepared against 10 subtypes of reference strains of APMVs (APMV-1-APMV-4, APMV-6-APMV-9), a the pigeon PMV-1 MAb 617/161 specific for psittacine strains of APMV-3, and the sera obtained from the flocks. The HA and HI tests were carried out as previously described. 10 Blood samples were taken from sick and apparently healthy birds at the farms where the clinical signs and the disease was observed. The following APMV reference strains and the antibodies against these strains were used: APMV-1/NDV/Australia/Victoria/ 36 b (NDV); APMV-2/chicken/California/Yucaipa/56 c (Yucaipa); APMV-3a/turkey/Wisconsin/67 a (APMV-3a); APMV-3b/parakeet/Netherlands/449/75 a (APMV-3b); APMV-4/ duck/Hong Kong/D3/75 a (D3/HK); APMV-6/duck/Hong Kong/D199/77 a (D199/HK); APMV-7/dove/Tennessee/4/75 a (Dove/Tn); APMV-8/goose/Delaware/1053/76 a (Goose/Del); APMV-9/duck/New York/22/80 a (Duck/NY); and PMV-?/pigeon/Otaru/76 a (Pigeon/Ot). The following 5 native strains from turkeys and 1 from chickens were isolated and inves-
